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1 M 2001     GUA 2006 GUL 3  8  
2 M 2002 PER 2006 GUL 3 * 11 * 
3 M 2002 VAL 2006 GUL 5  11 * 
4 M 2002 PER 2006 GUL 3 * 11 * 
5 M 2002 CO2 2008 GUL 4  11 * 
6 M 2001 LEJ 2006 LAG 3  3  
7 M 2002 ESP 2009 LEJ 3 * 3 * 
8 M 2001 GUA 2006 MID 3 * 8 * 
9 M 2001 LAV 2009 VAL 3  3  
10 F 2001 SHL 2004 CO1 4  8  
11 F 2002 CO1 2006 GUL 6 * 11 * 
12 M 2000 GUA 2009 LEJ 3  8  
























































Akaike, H. 1974. A new look at the statistical model identification. IEEE 
Transactions on Automatic Control 19: 716–723 
Amstrup, S., McDonald, T. and Manly, B. 2005. Handbook of Capture-Recapture 
Analysis. Princeton University Press. New Jersey, USA Anderson, D.  and Burnham, K. 1999. General strategies for the analysis of ringing data. Bird Study 46(sup):S261‐S270. 
Anderson, D. R., Burnham, K. P. and White, G. C. 1994. AIC model selection in 
overdispersed capture-recapture data. Ecology 75 1780-1793 
Berger DD, Mueller HC. 1959. The bal-chatri: a trap for birds of prey. Bird-Banding 
30:18–26 
Bollmer, J.L., N.K. Whiteman, M.D. Cannon, J.C. Bednarz, Tj. DeVries, P.G. Parker.  
2005.  Population genetics of the Galápagos Hawk (Buteo galapagoensis): 
Genetic monomorphism within isolated populations.  Auk 122:1210-1224 
Bollmer, J.L., T. Sanchez, M.M. Donaghy Cannon, D. Sanchez, B. Cannon, J.C. 
Bednarz, Tj. DeVries, M.S. Struve, P.G. Parker.  2003.  Variation in 
morphology and mating system among island populations of Galápagos 
Hawks.  The Condor 105:428-438 Burnham KP, Anderson DR. 2002. Model Selection and Inference: a Practical Information Theoretic Approach. New York: Springer‐Verlag BirdLife International (2009) Species factsheet: Buteo galapagoensis. Downloaded from http://www.birdlife.org on 2/4/2010 
  47 
Campbell, K, C.J. Donlan. 2005. Feral goat eradications on islands.  Conservation 
Biology 19: 1362-1374 Cooch E, White GC. [online]. 2007. Program Mark: a gentle introduction. 7th ed. <http://www.phidot.org/software/mark/docs/mark_book/> (10 April 2009) 
Cormack RM. 1964. Estimates of survival from the sighting of marked animals. 
Biometrika 51:429–438 Craig, G., White, G. and Enderson, J. 2004. Survival, recruitment, and rate of population change of the Peregrine Falcon population in Colorado. J. Wildlife Manage. 68:1032–1038 Cruz, F., Carrion, V., Campbell, K. et al. 2009. Bio‐economics of large‐scale eradication of feral goats from Santiago Island, Galapagos. J Wildlilife Management 73:191 200. 
de Vries, Tj. 1973. The Galápagos hawk, an eco-geographical study with special 
reference to its systematic position. Ph.D. dissertation, Vrije University, 
Amsterdam 
de Vries, Tj. 1975. The breeding biology of the Galápagos hawk, Buteo 
galapagoensis. Le Gerfaut 65:29-57 DeLay, L.S., J. Faaborg, J. Naranjo, S.M. Paz, Tj de Vries, P.G. Parker.  1996. Paternal care in the cooperatively polyandrous Galápagos Hawk. Condor 98:300‐311 Faaborg J, Bednarz JC. 1990. Galápagos and Harris' hawks: divergent causes of sociality in two raptors. In: Stacey, P. B., and Koenig, W. D., editors. Cooperative Breeding in Birds: Long Term Studies of Ecology and Behavior. Cambridge: Cambridge University Press. P. 359–383 Faaborg J, Parker PG, DeLay L, de Vries Tj, Bednarz JC, Paz SM, Naranjo J, Waite TA. 1995. Confirmation of cooperative polyandry in the Galápagos Hawk  (Buteo galapagoensis). Behav. Ecol. Sociobiol. 36:83–90 Faaborg J, Patterson CB. 1981. The characteristics and occurrence of cooperative polyandry. Ibis 123:474–484 Faaborg J. 1986. Reproductive success and survivorship of the Galápagos Hawk (Buteo galapagoensis): potential costs and benefits of cooperative polyandry. Ibis 128:337–347 Grant, P., Grant, R., Keller, L. and Petren, K. 2000. Effects of El Nino events on Darwin’s finch productivity. Ecology 81:2442–2457 
Jackson MH. 1993. Galápagos: a Natural History. Canada: University of Calgary 
Press. 
Jolly GM. 1965. Explicit estimates from capture-recapture data with both death 




Sandercock B. 2006. Estimation of demographic parameters from live-encounter 
data: a summary review. J. Wildlife Manage. 70:1504–1520 











phi(v, s, b, gs) and p(v, s) year intercept 786.6589 - 0,95211 1 110 537.8277 
phi(v, s, b, gs) and p(v,s) common intercept 792.8435 6.1846 0,04322 0,04540 93 586.6073 
phi(gs) and p(t) 797.3446 10.6857 0,00455 0,00480 29 737.4696 
phi(v, b, gs) and p(v) 805.3030 18.5741 0,00009 0,00010 86 616.0501 
phi(s, b, gs) and p(0) 808.9865 22.3276 0,00001 0,00000 57 687.6398 
phi(s, b, gs) and p(s) 810.1481 23.4892 0,00001 0,00000 63 675.1279 
{phi(male-female) and p(t)} 811.1095 24.4506 0,00000 0,00000 32 744.8262 
phi(s, b) and p(t) 814.0038 27.3449 0,00000 0,00000 47 715.0455 
phi(s) and p(s) 822.6710 36.0121 0,00000 0,00000 42 734.7235 
phi(v, gs) and p(t) 825.4383 38.7794 0,00000 0,00000 60 697.2777 
phi(v) and p(0) 834.2728 47.6139 0,00000 0,00000 42 746.3253 
phi(v) and p(v) 838.0367 51.3778 0,00000 0,00000 61 707.5948 
phi(0) and p(0) 838.4931 51.8342 0,00000 0,00000 2 834.4805 















































female arid  1 ±0  1 ±0  0.927 ±0.037  0.891 ±0.109  1 ±0  0.732 ±0.059  1 ±0  0.822 ±0.046  0.891 ±0.037  1 ±0  1±0 
female lava  1 ±0  1 ±0  0.902 ±0.048  0.837 ±0.025  0.909 ±0.037  1±0  0.846 ±0.097  0.597 ±0.077  1±0  0.714 ±0.119  1 ±0 
female transition  ‐  0.500 ±0  1 ±0  1 ±0  0.887 ±0.062  1 ±0  1 ±0  1 ±0  1 ±0  1 ±0  1 ±0 
male arid  1 ±0  1 ±0  0.952 ±0.062  0.920 ±0.025  0.917 ±0.022  1 ±0  1 ±0  0.886 ±0.025  1 ±0  0.643 ±0.049  0.901 ±0.055 
male lava  1 ±0  1 ±0  0.932 ±0.038  0.897 ±0.025  1 ±0  0.931 ±0.028  1 ±0  0.877 ±0.024  0.938 ±0.041  1 ±0  0.880 ±0.070 male transition  ‐  1 ±0  1 ±0  1 ±0  1 ±0  1 ±0  0.846 ±0.086  0.939 ±0.073  1 ±0  1 ±0  0.722 ±0.170 
 
 
 FIGURES  
  
Figure 1. Map of the study areas. Using colors there are represented the different vegetation types in each study area within the Island of Santiago. The diamonds in each map represent identified nests. 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Figure 2. Floater population estimates per year. Result of use of Jolly‐Seber models based on proportions of banded vs. un‐banded floater individual seen at baiting sites in the James Bay study area. Error bars correspond to 95% Confidence Interval.           (A) 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(B) 
 (C) 
 
Figure 3. Survivorship Estimates obtained from program MARK using the best fitted model. Error bars correspond to the 95% CI of the estimate. (A) Comparison of the 6 tested groups: females from the arid zone, females from the transition zone, females from near the lava fields, males from the arid zone, males from the transition zone and males from near lava fields. For facilitating comparison the former figure was subset in (B) females from the different vegetation zones; and (C) males from the different vegetation zones. 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General Conclusions  The breeding system of the hawks impose different challenges by sex; this is reflected in possible sex related natal dispersal patterns and in relative higher survivorship for males.  The changing environmental conditions in the Archipelago affect the life history of the hawks, evidenced in apparent preferences in natal dispersal patterns and in survivorship variation between years.  The eradication of goats had an impact on the hawk population, that can be evidenced in lower survivorship in adults (2005‐2006) decline of juveniles in 2007 and 2008 long term effects still to be seen. Maybe these changes are adjustments towards a new equilibrium.  Maybe territorial adult survivorship was not the best response variable to measure the impact of goat removal, so even when some evidence of impact is seen, a variable that might have shown stronger evidence is breeding success and juvenile survivorship during those years.  Further monitoring is needed to understand long term effects of goat eradication. The transition zone and the persistence or abandonment of those territories may give insights on habitat quality and possible nesting habitat limitation and breeding system evolution.  Monitoring on relative prey abundance (and some other factors still to be analyzed) is needed to understand the changes in relative importance between factors between years.  Introduced species eradication programs may have negative impacts on native populations, especially when the introduced species have been there for a long period of time or become keystone in the community function. So these programs have to consider these impacts and try to mitigate them.  
